A Drigalski agar-based culture medium containing an ertapenem, cloxacillin, and zinc sulfate (Supercarba medium) was tested for screening carbapenemase-producing members of the family Enterobacteriaceae. OXA-48 (n ‫؍‬ 44), NDM (n ‫؍‬ 25), VIM or IMP (n ‫؍‬ 27), and KPC producers (n ‫؍‬ 18) were detected with a low detection limit. Its overall sensitivity (95.6%) was higher than those of the currently available ChromID ESBL (bioMérieux) and CHROMagar KPC (CHROMagar) screening media. The Supercarba medium provides a significant improvement for detection of the most common types of carbapenemase producers.
A Drigalski agar-based culture medium containing an ertapenem, cloxacillin, and zinc sulfate (Supercarba medium) was tested for screening carbapenemase-producing members of the family Enterobacteriaceae. OXA-48 (n ‫؍‬ 44), NDM (n ‫؍‬ 25), VIM or IMP (n ‫؍‬ 27), and KPC producers (n ‫؍‬ 18) were detected with a low detection limit. Its overall sensitivity (95.6%) was higher than those of the currently available ChromID ESBL (bioMérieux) and CHROMagar KPC (CHROMagar) screening media. The Supercarba medium provides a significant improvement for detection of the most common types of carbapenemase producers.
A variety of carbapenemases are increasingly reported in members of the family Enterobacteriaceae worldwide. Carbapenemase producers are becoming a source of therapeutic failures in both hospital-and community-acquired infections. The detection of infected patients and carriers with multidrug-resistant isolates is therefore becoming a major issue, and it is a major health issue to prevent the spread of these isolates. The clinically significant carbapenemases in Enterobacteriaceae belong to several Ambler classes of ␤-lactamases that differ by chemical structures and biochemical properties (1) . They are mostly of the Ambler class A (KPC) that hydrolyze all ␤-lactams, of the zinc-dependent Ambler class B (NDM, VIM, and IMP) that hydrolyze all ␤-lactams except aztreonam, and of the Ambler class D (OXA-48-like) that hydrolyze carbapenems and weakly hydrolyze (or do not hydrolyze) broad-spectrum cephalosporins (2, 5, 6, 8, 13, (15) (16) (17) (20) (21) (22) . The level of resistance to carbapenems provided by those carbapenemase producers may vary significantly, making their detection difficult when based only on high-level carbapenem resistance (3, 4, 11, 12) . A medium initially designed to screen for extendedspectrum ␤-lactamase (ESBL) producers that contains cefpodoxime (ChromID ESBL; bioMérieux, La Balme-les-Grottes, France) and a carbapenem-containing medium (CHROMagar KPC; CHROMagar Company, Paris, France) (11, 23, 24) were evaluated for screening carbapenemase producers. Both media contained chromogenic molecules that may contribute to the recognition of enterobacterial species. The ChromID ESBL medium has good sensitivity; its main disadvantage is its lack of detection of OXA-48-like producers that are susceptible to cefpodoxime in the absence of coproduction of an ESBL (3). In addition, this medium lacks specificity, since the widespread ESBL producers may be coselected on that medium. The CHROMagar KPC medium detects carbapenemase producers only if they are resistant to high levels of carbapenems. Therefore, its main disadvantage remains its lack of sensitivity, since it does not detect carbapenemase producers with a low level of resistance to carbapenems (3, 16) . This is the case for many KPC-, IMP-, VIM-, NDM-, and OXA-48-producing Escherichia coli and Klebsiella pneumoniae.
Taking into account the current importance of detecting carbapenemase producers with accuracy, we have designed a novel screening medium called Supercarba medium. The rationale for the design of this medium was that it should be able to detect carbapenemase producers with low-level resistance to carbapenems and be as selective as possible by inhibiting the growth of carbapenem-resistant but non-carbapenemase-producing isolates.
Different concentrations of several carbapenem molecules were tested, and finally, ertapenem was added to Drigalski agar medium at a concentration of 0.25 g/ml. ZnSO 4 (70 g/ml) was added to improve expression of metallo-␤-lactamases (MBLs) by MBL producers (12) . Cloxacillin (250 g/ml), which is a cephalosporinase (AmpC-type ␤-lactamase) inhibitor, was used to prevent growth of isolates expressing high levels of cephalosporinases, such as Enterobacter cloacae, Enterobacter aerogenes, Morganella morgannii, and Serratia marcescens. These isolates are clinically significant sources of carbapenem resistance associated with an outer membrane permeability defect (9, 14) .
A total of 114 carbapenemase-producing isolates belonging to various enterobacterial species of worldwide origin were included in the study, all having a ␤-lactamase content characterized at the molecular level (Table 1 ). The strains were as follows: KPC producers (n ϭ 18), VIM producers (n ϭ 12), IMP producers (n ϭ 15), NDM-1 producers (n ϭ 25), together with OXA-48-(n ϭ 41) and OXA-181 producers (n ϭ 3). Seventy-five of those isolates coexpressed an ESBL ( Table 1 ). Strains that did not express any carbapenemase were used as controls, consisting of isolates showing reduced susceptibility to ertapenem due to an overexpressed AmpC (n ϭ 10), or to an ESBL (n ϭ 12), and/or porin deficiency. Wild-type ertapenem-susceptible isolates, restricted-spectrum ␤-lactamase producers, ESBL producers, and high-level AmpC producers were also included as controls (n ϭ 40) ( Table 1) . Using an inoculum of ϳ2 ϫ 10 7 CFU/ml (range, 1.5 ϫ 10 7 to 3.5 ϫ 10 8 CFU/ml), serial 10-fold dilutions of the isolates were made in normal saline, and 100-l portions were plated onto the Supercarba medium and compared to results obtained using CHROMagar KPC and ChromID ESBL media. Viable bacteria were counted after 24 h of culture at 37°C. The sensitivity and specificity cutoff values were set at 1 ϫ 10 3 CFU/ml, i.e., a limit value of 1 ϫ 10 3 CFU/ml and above was considered "not efficiently detected."
The lowest limit of detection of OXA-48, OXA-181, NDM-1, and KPC producers ranged from 1 ϫ 10 1 to 1 ϫ 10 2 CFU/ml (Table 1) . A single NDM producer (NDM-1-producing Providencia stuartii isolate [19] ) was not efficiently detected on the Supercarba medium (detection limit of 1 ϫ 10 7 CFU/ml) ( Table 1) . Its lack of detection might be explained by its low MIC value of er- tapenem (0.38 g/ml) and a likely weak expression of the bla NDM-1 gene, related to chromosomal insertion of the bla NDM-1 gene. As expected, OXA-181-producing K. pneumoniae was also detected well with the Supercarba medium. The lowest limit of detection of VIM and IMP producers ranged from 1 ϫ 10 1 to 1 ϫ 10 6 CFU/ml (Table 1) . Although the addition of zinc sulfate significantly decreased the detection limits for VIM and IMP producers, a few VIM and IMP producers were not efficiently detected on this medium (detection limit of Ն1 ϫ 10 3 CFU/ml). As expected, growth of isolates that do not express any carbapenemase (i.e., AmpC and/or ESBL producers) were inhibited by the Supercarba medium (with a detection limit much higher than 1 ϫ 10 3 CFU/ml). In particular, the addition of cloxacillin prevented growth of the isolates expressing cephalosporinases ( Table 1) . As previously shown, a porin defect resulting in a decreased outer membrane permeability leads to a reduced susceptibility to ertapenem of E. coli and K. pneumoniae (7, 9, 10) . In this study, among the 19 non-ertapenem-susceptible isolates with MIC values of ertapenem of Ͼ0.25 g/ml (1 Citrobacter freundii isolate, 2 E. coli isolates, 4 Enterobacter cloacae isolates, and 12 K. pneumoniae isolates) and for which a porin defect was involved in ertapenem resistance, 58% (n ϭ 11) were detected by selection on the Supercarba medium (lower detection limit of Յ10 2 CFU/ml) ( Table 1 ). The addition of zinc sulfate and cloxacillin was useful for prevention of growth of many non-carbapenemase-producing carbapenem-resistant isolates (up to 42%; n ϭ 8). Noticeably, non-carbapenemase-producing Acinetobacter baumannii and Pseudomonas aeruginosa grew on the Supercarba medium (data not shown). Similar growth results of nonenterobacterial Gramnegative rods were obtained using the ChromID ESBL and CHROMagar KPC media (data not shown). These three media are suitable only for selection of members of the Enterobacteriaceae.
A comparison of the results obtained with the ChromID ESBL and CHROMagar KPC media with those obtained with the Supercarba medium showed that the latter screening medium is more efficient in detecting carbapenemase-producing isolates (Tables 1  and 2 ). Indeed, the sensitivity of the Supercarba medium was 95.6%, which was higher than the sensitivity of the ChromID ESBL (87.7%) medium and of the CHROMagar KPC (40.3%) medium. Moreover, the sensitivities of the Supercarba medium determined for each class of carbapenemase producers was higher (100%, 90%, and 100% for classes A, B, and D, respectively) than those obtained for the two other screening media ( Table 2 ). The specificity of the Supercarba medium was also high (82.2%). A further improvement of the Supercarba medium would be the addition of chromogenic molecules that would permit recognition of species.
To assess the storage ability of the Supercarba medium, E. cloacae ARF that overexpressed AmpC was subcultured daily onto Drigalski agar plates from a single batch of Supercarba medium stored at 4°C. Growth of this isolate was consistently inhibited on the Supercarba agar during a 7-day period.
We propose here the very first screening medium that may detect not only KPC and MBL producers but also OXA-48 producers. This medium represents a significant improvement compared to the available screening media to detect carbapenemase producers, and particularly for detection of OXA-48 producers that do not coexpress any ESBL. Taking into account the fact that Supercarba medium contains ertapenem at a low concentration, using this medium may detect carbapenemase producers with low-level resistance to carbapenems, which is a situation frequently observed for OXA-48 producers. In addition, this medium is useful for selecting specifically carbapenemase producers in stools that also contain a large amount of ESBL producers and inhibiting the growth of ESBL producers. This property is particularly relevant, since high rates of ESBL carriage are now reported worldwide (18) .
Finally, a further improvement of the Supercarba medium would be the addition of chromogenic molecules for identification of enterobacterial species. 
